Kaunia R. M. King & H. Rob. is a small genus of 11 species that play an important role in Andean ecosystems, either by dominating specific vegetation units or as subdominant species at boundaries of alder communities and pino del cerro forests. The species of Kaunia are shrubs or small trees with commonly pinkish or white, usually tubular-funnelform corollas of internally smooth lobes lacking papillae, uniformly wide styles, and 20 to 26 chromosomes. A complete and exhaustive treatment of Kaunia is lacking, and so its taxonomy is herein revised. As a result of this work, together with those of previous statistical studies, 10 species of Kaunia are recognized. Kaunia ignorata (Hieron.) R. M. King & H. Rob. is placed under synonymy of K. camataquiensis (Hieron.) R. M. King & H. Rob., and a lectotype for Eupatorium hosanense B. L. Rob. is designated. Our study provides the first morphological and anatomical study of Kaunia. A key to the species, detailed descriptions, illustrations, and distribution maps for each species are also provided.
Kaunia R. M. King & H. Rob . is a genus with 11 species distributed in Argentina, Bolivia, Brazil, Ecuador, Paraguay, and Peru (Table 1) , although the highest diversity occurs in the Andes. The species of Kaunia are shrubs or small trees with commonly pinkish or white, usually tubular-funnelform corollas of internally smooth, not papillate lobes, uniformly wide styles, and 20 to 26 chromosomes (Robinson et al., 1989) . Kaunia was first described by King and Robinson (1980) to include 14 species that originally belonged to Eupatorium L. (Table 1 ). As a result of partial taxonomic (Robinson & Holmes, 2008; Jørgensen et al., 2010) and statistical, morphological, and ecological integrative studies (Viera , only 11 species of Kaunia are currently recognized. Kaunia belongs to the subtribe Oxylobinae R. M. King & H. Rob. (Eupatorieae) , which includes 10 genera distributed from southern North America to South America, with the highest concentration of species in Mexico and the Andean highlands. However, recent molecular studies on Eupatorieae (Hattori, 2013; Fernandes, 2014; Tippery et al., 2014; Rivera et al., 2016) are challenging the circumscription of the subtribes proposed by King and Robinson (1987 and subsequent works) by showing them as nonmonophyletic groups. For this reason, the placement of Kaunia in Oxylobinae should be confirmed by future studies involving comprehensive sampling throughout the tribe.
In Kaunia, as in many other Eupatorieae, the anatomical characters are important for genus and species identifications. For instance, recent anatomical studies have shown uncommon glandular trichomes on styles, which have proved to be useful in the identification of the species of Kaunia (Viera . In this work, a defensive role for the stylar glands was suggested by regarding these glands as the last defense barrier in the flower against predators .
Phylogenetic studies involving all or most of the species of Kaunia have not yet been carried out. Rivera et al. (2016) included three species of Kaunia (K. lasiophthalma (Griseb.) R. M. King & H. Rob., K. rufescens (P. W. Lund ex DC.) R. M. King & H. Rob., and K. saltensis (Hieron.) R. M. King & H. Rob.) in their molecular studies, which resulted in monophyly.
The characters used to differentiate the species of Kaunia were, many times, confusingly defined, which obscured their identification. Specifically, there was a complex of six species with rather similar leaf characteristics: K. arbuscularis (B. L. Rob.) R. M. King & H. Rob. (today regarded as a synonym of K. longipetiolata (Sch. Bip. ex Rusby) R. M. King & H. Rob.) , K. lasiophthalma, K. longipetiolata, K. rufescens, K. saltensis, and K. uber (B. L. Rob.) R. M. King & H. Rob. (today regarded as a synonym of K. longipetiolata). This complex was statistically studied (Viera , and, as a result, vegetative characters (such as area of leaf surface covered by simple trichomes, among others) over floral characters were found to be significant for distinguishing species.
From a geographic point of view, Kaunia occurs mainly in the Andes, inhabiting especially the shrubby layer of subtropical montane forest and occasionally secondary forests (Liberman Cruz & Pedrotti, 2006) . That mountains could have played the role of a corridor for migration of some species of Kaunia (e.g., K. longipetiolata) along a latitudinal gradient has been proposed by Viera , based on a species distribution modeling (SDM) approach. As well, these studies suggest that ecological isolation may have played a role at some point in the species differentiation of Kaunia.
Up to the present, Kaunia was not treated globally and a key including all of its species was lacking. Detailed descriptions, morphological character analyses, maps, and illustrations of all of the species have not been carried out as well. In this context, an evaluation of the diagnostic characters of Kaunia in order to reflect the morphological variation throughout the genus is pending.
The present study aims to carry out morphological and anatomical studies together with a taxonomic revision of Kaunia that join all of the available information of this little-known genus.
MATERIALS AND METHODS
MORPHOLOGICAL AND ANATOMICAL STUDIES All of the accepted species of Kaunia were included in the morphological and anatomical studies, except K. hosanensis (B. L. Rob.) R. M. King & H. Rob., which is known from only the type collection. Data were obtained from the study of 288 herbarium specimens (23 type and 265 non-type specimens) from CORD, CTES, F, GH, Table 1 . Taxonomic history of Kaunia R. M. King & H. Rob. For reference of basionyms see the taxonomic treatment section.
Basionym and original description date
New combinations in Kaunia (King & Robinson, 1980) Synonymy Geographic distribution LP, LPB, MO, NY, and SI (acronyms according to Thiers, continuously updated) and from field observations. Additionally, 43 type specimen images were obtained from ,https://plants.jstor.org/. and from herbarium web pages (B, BR, C, E, G, GOET, K, LD, M, MICH, MOL, P, PH, S, US, WIS, and Z). Collectors and collection numbers are listed in Appendix 1.
For light microscopy examination, floral and vegetative parts were rehydrated, treated with a clearing process, and stained in 2% safranin. For anatomical observations, transverse sections of leaves were cut by free hand. Whenever possible, data from live specimens were included (phyllaries, pappus, and corolla color) in the descriptions. Plant illustrations were made by Samanta Faiad, Alejandra Migoya, and Julieta Ponte. The floral structures were observed using a Nikon SMZ1000 stereomicroscope (Nikon, Tokyo, Japan) and a Nikon Eclipse E200 light microscope with a camera lucida. Photographs were taken with a Nikon Coolpix S10. Pubescence leaf cover was measured with 43 magnification with the same equipment.
For SEM, portions of flowers of formaldehyde/acetic acid/alcohol (FAA)-fixed samples were taken, criticalpoint dried in CO 2 , sputter-coated with gold palladium, and examined in a JEOL/EO JSM-6360 microscope (JEOL Ltd., Tokyo, Japan) at Museo de La Plata, Argentina. The terminology follows Hess (1938) for cypsela trichomes, Ramayya (1962) for general trichomes, Hickey (1974) for leaf terminology, Rua (1999) for secondary inflorescence architecture, and Small (1919) , Metcalfe and Chalk (1979) , King and Robinson (1987) , and Harris and Harris (1994) for general terminology. In order to avoid confusion, glabrous surfaces are here regarded as lacking non-glandular trichomes, although they could bear glandular trichomes (glandular surface).
For each species, protologue data are included between quotes. Additional information to the descriptions is provided as follows: Phenology, Geographic distribution, Ecology and habitat, Etymology, Common names, Uses, Observations, and Nomenclatural notes. The lack of any of these items in the description indicates unknown information.
RESULTS
From the studies provided herein, together with the information obtained in previous works (Viera and field observations, we recognize 10 species of Kaunia, for which general morphology and anatomy, geographic distributions, and taxonomic treatments are provided as follows. MORPHOLOGY The internodes are variable in length. The shortest internodes are found in Kaunia pachanoi (less than 2 mm) and the longest internodes in K. camataquiensis, K. endyta, and K. longipetiolata (up to 10 cm).
The leaves of Kaunia are persistent or exceptionally caducous in K. longipetiolata (Seibert, 1993 and personal observations) , opposite, and decussate. Occasionally, short branches are borne between the main stem and leaves (e.g., K. camataquiensis). The leaves are petiolate except in K. pachanoi, which has sessile or subsessile leaves. The petiole length is variable and ranges from 0 to 2 mm in K. pachanoi and to 8 cm in K. lasiophthalma. Most leaf blades in Kaunia are relatively large (e.g., up to 17 3 10.5 cm in K. lasiophthalma, 20 3 11 cm in K. longipetiolata, and 20 3 15 cm in K. rufescens); K. pachanoi, however, has relatively small leaves (1-2.2 3 0.4-1 cm).
Leaf blades are simple and mostly ovate (e.g., Kaunia eucosmoides, K. gynoxymorpha, K. hosanensis, K. longipetiolata, and K. saltensis), or ovate-elliptic (e.g., K. endyta, K. eucosmoides, K. gynoxymorpha, and K. pachanoi), ovate-lanceolate (e.g., K. camataquiensis, K. longipetiolata, and K. saltensis), ovate-rhombic (e.g., K. camataquiensis and K. rufescens), ovate-deltoid (e.g., K. lasiophthalma), or elliptic (e.g., K. endyta and K. longipetiolata). The leaf bases are symmetric or subsymmetric, cuneate, rounded, subcordate, or truncate, for instance, in K. gynoxymorpha, although there are intermediate forms among these shapes. Leaf apices in most species are acute or acuminate; occasionally they are obtuse (e.g., K. hosanensis). Leaf margins are mostly serrate (e.g., K. lasiophthalma and K. saltensis), serrulate (e.g., K. eucosmoides and K. pachanoi), undulate (e.g., K. endyta and K. eucosmoides), or crenate (e.g., K. rufescens), less commonly entire (e.g., K. camataquiensis and K. gynoxymorpha), or intermediate among those types of margins. Leaf margins can vary in the same plant. For instance, entire, barely serrate, and coarsely serrate (with relatively large teeth) blade margins are found in K. camataquiensis, crenate or serrate margins in K. rufescens, or entire and serrate margins in K. gynoxymorpha.
In K. longipetiolata the leaves of the secondary inflorescences have entire margins, whereas those of the main stems have serrate margins. The teeth of serrate margins are mucronate and similar or different in size and shape. A third-order vein ends in the teeth mucro.
Leaf venation in most of the species of Kaunia is acrodromous, with one (e.g., K. camataquiensis and K. pachanoi) ( Fig. 1A ) or two pairs (e.g., K. hosanensis) ( Fig. 1B) of strongly developed secondary veins, imperfect (secondary veins running less than two thirds of the distance to the leaf apex), and suprabasal (secondary veins originating some distance above the leaf base); only K. saltensis has acrodromous, basal leaf venation. Two species, K. endyta and K. gynoxymorpha, have pinnate eucamptodromous venation (Fig. 1C ) (terminology according to Hickey, 1974) . The tertiary veins are reticulate and delimit areoles; veinlets end within the areoles. The presence of one or two strongly developed pairs of secondary veins is usual in Eupatorieae (King & Robinson, 1987) .
Regarding the indumentum, the leaf blades of Kaunia eucosmoides and K. saltensis are eglandular and glabrous on both surfaces, although in K. eucosmoides the abaxial surface is sometimes subglabrous with a few trichomes at the vein bifurcation point. In the other species, the adaxial leaf surface is more or less glandular and glabrous or subglabrous except in K. endyta, which has shortly hirsute adaxial surfaces. The abaxial surface of K. camataquiensis is glabrous or subglabrous and glandular. In K. endyta, K. lasiophthalma, K. longipetiolata, and K. rufescens the abaxial surface is glandular and variously pubescent. In K. lasiophthalma the non-glandular trichomes cover about 5%-50% of the abaxial surface. In the remaining species, the glandular and non-glandular trichomes cover about 60%-95% of the abaxial surface. The trichome cover has been used in species determination by previous authors, although this is a feature difficult to define accurately. The glandular trichomes of Kaunia are biseriate vesicular glandular, subtype b. The non-glandular trichomes are simple conical (in most of the species), oblique aseptate flagellate (e.g., K. endyta), and exceptionally T-shaped (e.g., K. gynoxymorpha). A detailed study of these last trichomes in Kaunia and other South American Eupatorieae, which is out of the scope of this revision, is presently being carried out (Viera Barreto, in prep.) . The characteristics of the trichomes of Kaunia agree with those described by Ramayya (1962) .
Leaf Anatomy
The species of Kaunia have amphistomatic blades. The stomata are anomocytic. The cuticle is usually thin and sometimes thickened (e.g., K. eucosmoides and K. pachanoi) with the surface smooth (e.g., K. lasiophthalma and K. longipetiolata) to striate (e.g., K. gynoxymorpha).
The epidermis is a single layer (sometimes two layers in K. gynoxymorpha) of isodiametric or polygonal cells ( Fig. 2A ). In the mostly glandular leaf blades, the glandular trichomes are sunken into epidermal cavities ( Fig. 2A) . The mesophyll is dorsiventral with one or usually two layers of palisade tissue ( Fig. 2A ). This type of mesophyll is typical of mesomorphic leaves of plants found in relatively humid conditions such as those of temperate regions. The sheath of secondary vascular bundles can extend toward the abaxial and adaxial surfaces in, for instance, K. saltensis (Fig. 2B ). In K. lasiophthalma, secretory reservoirs were found between the palisade and the spongy tissue. Median vascular bundles are usually associated with subepidermal collenchyma sheaths. We did not observe sclerenchyma elements associated with the vascular bundles. However, an incomplete bundle sheath of parenchyma with thickened cell walls was found in, for instance, K. endyta (Fig. 2C ). As well, K. gynoxymorpha and K. saltensis have mesophylls with two to four secretory reservoirs by the median vein; the reservoirs are surrounded by epithelial cells (Fig. 2D ). Secretory reservoirs are common in Eupatorieae (e.g., Plos et al., 2011) and other Asteraceae (e.g., Simon et al., 2002; Andreucci et al., 2008; Sancho et al., 2010) . According to Plos et al. (2011) , the secretory reservoirs of Ophryosporus Meyen (Eupatorieae), instead of the glandular trichomes, are likely to be the responsible structures for synthesizing secondary metabolites. In Kaunia, however, glandular trichomes are profusely distributed in vegetative and floral structures and may have an important role in secondary metabolite synthesis (Viera .
The capitulescences in Kaunia are always terminal and include many capitula (from 20 to 50 per capitulescence in K. pachanoi to more than 500 in K. longipetiolata). They are sub-aphyllous, with only a pair of reduced leaves at the nodes (e.g., K. saltensis), or leafy, with well-developed leaves, similar to those of the stems (e.g., K. lasiophthalma). The capitulescence unit in Kaunia is a cyme-like dichasium at the base of the axes and a cyme-like monochasium at the end of the axes (Fig. 1D ). Kaunia has two types of capitulescences: (1) thyrsoid: thyrse-like, with a main axis ending in a cyme of capitula and several paraclades bearing pseudo-racemes of cyme-like units (e.g., K. lasiophthalma, K. longipetiolata, K. rufescens; Fig. 1E ), and (2) cymoid: strongly acropetal thyrsoid, the main axis ending in a cyme of capitula and one or two first-order paraclades bearing cymes of capitula. This arrangement provides the cyme-like aspect to the capitulescence (e.g., K. gynoxymorpha and K. saltensis; Fig. 1F ). The paraclades of the capitulescences are always opposite and decussate. They range from first order to fourth order. The pairs of paraclades vary from three to 10 in number. The distance between pairs of paraclades provides the general aspect to the capitulescence (e.g., globose, as in cymoid capitulescences, or elongate, as in thyrsoid capitulescences). The presence of capitulescences on first-or second-order stems provides the general aspect of the capitulescence as well. The capitula are usually congested, and in K. pachanoi they are glomerate.
The capitula are pedunculate, discoid (with only actinomorphic florets), and homogamous (with hermaphroditic flowers). The peduncles are bracteolate and vary from 3 to 10 mm long (up to 12 mm in Kaunia pachanoi).
The peduncle bracteoles are alternate or opposite and range from one to four (up to eight in K. pachanoi); they are linear, with a clasping base and an acute apex.
The involucre in Kaunia is campanulate in shape. The phyllaries are arranged in two or three series, slightly unequal in length. The involucres of Eupatorieae have been classified as imbricate, sub-imbricate, and eximbricate (e.g., King & Robinson, 1987) . Based on these involucre characteristics, some authors defined sections in Eupatorium. Most species of Kaunia, which were previously treated in Eupatorium, have traditionally been placed in Eupatorium sect. Eximbricata Hoffm. (Robinson, 1919 (Robinson, , 1920b Cabrera & Vittet, 1954) . Included in this section were those species of Eupatorium with barely imbricate, subequal in length phyllaries except for one to three external, shorter phyllaries. In those species of Kaunia that have up to three series of phyllaries (e.g., K. endyta, K. lasiophthalma, K. rufescens, and K. saltensis), the median and internal phyllaries are very similar in length. Characteristically, the species belonging to Eupatorium sect. Eximbricata had phyllaries persistent after fruit dispersion. Kaunia camataquiensis, K. endyta, K. lasiophthalma, and K. rufescens have some caducous internal phyllaries. Only K. gynoxymorpha and K. hosanensis were formerly placed in Eupatorium sect. Subimbricata Hoffm. (Robinson, 1920a) , which was characterized by phyllaries unequal in length, with the external ones becoming gradually shorter and arranged in three or more series. However, the involucral features of these two species only partially agree with those of section Subimbricata. Because some species of Kaunia show states that are intermediate compared to those observed in sections Eximbricata and Subimbricata, in the present treatment we did not establish morphological groups within Kaunia based on involucre characteristics.
The number of phyllaries in Kaunia varies from 12 to 29. The external phyllaries are ovate, obovate, ovatelanceolate, or oblong with acute or subacute apices; the middle phyllaries (if present) are ovate, ovate-oblong, or ovate-lanceolate with subacute or obtuse apices; the internal phyllaries are ovate-lanceolate, oblong, obovate, obovate-elliptic, lanceolate, elliptic, or obovate-oblong with acute, subacute, or obtuse apices. Phyllary margins are scarious and fimbriate. In live specimens (we studied live specimens of K. camataquiensis, K. lasiophthalma, K. longipetiolata, K. rufescens, and K. saltensis), the phyllaries are herbaceous in consistency and green, commonly with purple tips. The phyllaries are 3-veined, with usually ramified veins. The stereoma (which provides strength to the phyllary) is entire or divided and occurs more profusely in external and middle phyllaries (when present). All species of Kaunia, except K. saltensis, have glandular phyllaries (with biseriate vesiculate glandular trichomes subtype b). The phyllaries are also subglabrous to pubescent with long trichomes (oblique aseptate flagellate or simple conical, varying in cell number). Both glandular and eglandular trichomes cover the external surfaces of the phyllaries. The degree of trichome cover and presence of glandular trichomes on phyllaries have been pointed out as diagnostic for the identification of Kaunia species. However, these features were not always clearly delimited by previous authors (Hieronymus, 1908; Robinson, 1919) . Statistical studies (Viera were carried out to clarify the value of these features in species identifications of Kaunia. According to Viera the phyllary pubescence, among other characters, allowed discrimination of certain species of Kaunia (e.g., K. lasiophthalma, K. rufescens, and K. saltensis).
The receptacles of Kaunia are flat to slightly convex, which are the usual shapes in Eupatorieae (King & Robinson, 1987) . Exceptionally, some specimens of K. rufescens have convex receptacles. In addition, the receptacles of Kaunia are epaleaceous, areolate (with polygonal depressions surrounded by a low, narrow ridge (Small, 1919) , and glabrous, except in K. camataquiensis and K. longipetiolata, which have subglabrous receptacles with a few long oblique aseptate flagellate trichomes. The scattered presence of pilose receptacles throughout the Eupatorieae (King & Robinson, 1987 ) may indicate that, at genus rank, this feature is only relatively valuable as a diagnostic.
The florets of Kaunia are hermaphroditic and fertile, as in other genera of Eupatorieae (King & Robinson, 1987) . The number of florets usually varies from 20 to 30; however, K. pachanoi has 10 to 16 florets, K. gynoxymorpha and K. rufescens have up to 38 to 40 florets, and K. endyta has up to 45 florets. Even though a count of 50 florets was reported for K. ignorata (Hieron.) R. M. King & H. Rob. (Hieronymus, 1908) , we were not able to find more than 27 in that species. The amount of florets in Kaunia is typical for tribe Oxylobinae.
The corollas of Kaunia are white, whitish lilac, whitepink, or pinkish, although the color varies with flower maturity. Corollas are tubular-funnelform ( Fig. 1G) , showing a gradual transition from tube to limb, or tubular in K. endyta (Fig. 1H ). The corollas are 3.5-5 mm long, 5-lobed, with deltoid lobes 0.4-0.6 3 0.3-0.5 mm. These short lobes are typical of Eupatorieae. The corolla cells are narrowly prismatic with sinuate lateral walls; the cell walls are even more sinuate at the corolla throat. In K. gynoxymorpha there are some cells with thickened walls. The corollas of Kaunia are also glabrous and glandular or eglandular. The corolla tube is eglandular or exceptionally bears two or three simple biseriate glandular trichomes. Only in K. gynoxymorpha are the tube trichomes glandular biseriate vesicular, subtype b. The outer surfaces of the corolla lobes are glandular, with biseriate vesicular, subtype b glandular trichomes (Fig. 1I ), and sometimes with relatively long papillae on the tips. The inner surfaces of the corolla lobes are smooth ( Fig. 3A) , which departs from most other genera of the subtribe Oxylobinae in which the presence of papillae on the inner surfaces of the lobes was regarded as a diagnostic character (King & Robinson, 1987) .
The filaments of the stamens are inserted on the first third of the corolla, as is usual in Eupatorieae (King & Robinson, 1987) . The anthers are 1-2 3 ca. 0.4 mm. The anther collars are 0.2-0.5 3 ca. 0.1 mm, evenly wide throughout, cylindrical, with rectangular distal cells and quadrangular proximal cells, which matches the most common pattern of anther collar cells in the Eupatorieae (King & Robinson, 1987) . Although according to King and Robinson (1987) the anther collar of Eupatorieae is very variable in shape, those of Kaunia are uncommonly homogeneous. The thecae are obtuse at the base (Fig. 1J) , except in K. gynoxymorpha, which has auriculate theca bases (Fig. 1K ). The apical appendages of the anthers are 0.2-0.3 3 0.3-0.4 mm and ovate, acute, subacute, or obtuse apically (Fig. 3B ). The external cell walls of the appendages are thickened. This type of anther appendage is the most common in Eupatorieae, although within the tribe there are genera with differing degrees of appendage reduction. Indeed, some genera lack anther appendages (e.g., Ophryosporus Meyen).
The styles are, perhaps, the most distinctive feature of Eupatorieae. In Kaunia, as in the other Eupatorieae, the styles are exserted, widely overpassing the corolla. Within the tribe, the exserted style branches have been pointed out as pollinator attractants in the absence of a showy and radiating corolla (Cassini, 1819; King & Robinson, 1987) . The style shaft of Kaunia is glabrous and evenly thick throughout (base not swollen) ( Fig. 1L ). However, pilose style bases are relatively usual in Eupatorieae (e.g., Austroeupatorium R. M. King & H. Rob., Brickellia Elliott, Campuloclinium DC., Gyptis Cass., and Mikania Willd.). The evenly wide styles are uncommon in Oxylobinae because most genera of the subtribe have styles that are widened basally. The style base is inserted into a lobulate and glabrous nectary, with stomata. According to King and Robinson (1987) , these stomata may be regarded as secretory pores. The styles of Kaunia are 5.5-9.5 mm long and the style branches 2-6.5 mm long, linear in shape, and rounded to subobtuse apically. In all the species, the sterile appendage is one half to two thirds of the total style branch length (Figs. 1L, 3C). The style appendages are papillose on both sides with densely, longitudinally striate cells ( Fig. 3D ), similar to those commonly found in other genera of Eupatorieae (Erbar & Leins, 2015) .
In Asteraceae, glandular trichomes are found on phyllaries and corollas, and less commonly on anthers and styles. Eight of 10 species of Kaunia (exceptions are K. gynoxymorpha and K. saltensis) have biseriate vesiculate subtype b glandular trichomes (Fig. 3E ) on the inner surfaces of the style branches ( Fig. 1L ), which is uncommon in Eupatorieae and almost lacking in most tribes of Asteraceae (Viera . These trichomes found between stigmatic lines contain sesquiterpene lactones even in very immature stages of flower development (before anthesis), and they have been suggested to act as the innermost defensive barrier against flower-predator insects (Viera .
The cypselae of Kaunia are usually obovate-fusiform (Figs. 1M, 3F) or obovate-cylindrical ( Figs. 1N, 3G ) and 5-ribbed as in most genera of the tribe. Some genera of Eupatorieae, however, have up to 10-ribbed cypselae (King & Robinson, 1987) . The cypselae are symmetric or subsymmetric and stipitate or substipitate (Figs. 1M, N, 3F, G) . Due to the presence of carbonized, resin-like deposits in the cell walls, the cypselae of Kaunia are blackish. Carbonized walls are found in Eupatorieae and other members of the Heliantheae alliance (Robinson et al., 2009 ). The cypselae of Kaunia are mostly glandular with biseriate vesiculate, subtype b glandular trichomes. Twin hairs, if present, are restricted to the ribs and cypsela base. The twin hairs are septate with a variable number of cells (6-celled, 3-celled, 2-celled). Septate twin hairs have been described in other Asteraceae (e.g., Sancho & Katinas, 2002) . The carpopodium is distinct in some species of Kaunia (e.g., K. camataquiensis and K. lasiophthalma) and slightly distinct in others (e.g., K. longipetiolata and K. pachanoi); it can be cylindrical or stopper-shaped ( Fig. 3H ) with two to five rows of basal subquadrangular or oblong, thin-or thickwalled cells. The carpopodium features are diagnostic for the identification of genera and species (King & Robinson, 1987) .
The pappus of Kaunia is setose with 20 to 33 white or pinkish barbellate setae arranged in one series. The setae in live specimens are usually white (e.g., K. camataquiensis) or pinkish in a few species (e.g., K. saltensis). The setae are persistent, unequal in length, 1.8-5 mm long, and connate in a basal ring ( Fig. 1M , N) of five to 25 cell rows ( Fig. 3I ). In K. endyta and K. eucosmoides the ring is more noticeable than in the other species. The setae are uniformly wide throughout their length (Figs. 1O, 3J) or slightly wider toward the apex (Figs. 1O, 3K); lateral cell projections are apically acute. A setose pappus with only one row of setae was regarded as a primitive variant within Eupatorieae (King & Robinson, 1987) , a tribe that includes many other different types of pappi (e.g., pappus lacking or paleaceous, with free pappus elements, fused pappus elements, etc.).
In Kaunia, the morphology of pollen grains is uniform throughout the genus. They are subtriangular in shape and tricolporate (Fig. 3L, M) . The grain diameter varies from 16 to 26 mm. The size of the pollen grains in Eupatorieae is perhaps smaller on average than that of any other tribe of Asteraceae (King & Robinson, 1987) . The exine is echinate (with short spines) ( Fig. 3L, M) . The pollen grains of only K. rufescens were studied in detail (Cardoso Pacheco Evaldt et al., 2009) and described as follows: middle sized, subtriangular in polar view, oblate-spheroidal in equatorial view, tricolporate, colpi middle sized, endoapertures elongate, exine echinate, with a wide equatorial cavus; sexine thicker than nexine; polar diameter 25 (23-26) mm, equatorial diameter 30 (24-32) mm, exine 3.5 (3-4) mm, and spines ca. 1 mm high.
CHROMOSOME NUMBERS
The inclusion of Kaunia in Oxylobinae (King & Robinson, 1987) apparently was supported by its high chromosome numbers since other morphological characters (i.e., the equally wide styles and the smooth inner surfaces of the corolla lobes) conflict with those defined for the subtribe (i.e., the enlarged bases of the styles and the papillose inner surfaces of the corolla lobes). However, in light of recent molecular studies, the monophyly of this subtribe, like that of the other subtribes, needs to be revised.
Cytologically, the genus Kaunia has not been widely investigated. The studies have been limited to chromosome counts for only four species: K. ignorata: 2n 5 ca. 45 (King & Robinson, 1980) and n 5 ca. 20 (Robinson et al., 1989) ; K. grossidentata (Hieron.) R. M. King & H. Rob.: n 5 10 II (Wulff et al., 1996) ; K. lasiophthalma: n 5 ca. 26 (Robinson et al., 1989) and n 5 10 II (Turner et al., 1979; Wulff et al., 1996) ; K. saltensis: n 5 ca. 24 II (Hunziker et al., 1990) , n 5 ca. 26 II and ca. 20 II 1 1 XII (Wulff et al., 1996) . The species of Kaunia are shrubby perennial plants or small trees, in agreement with the high chromosome numbers expected for this kind of habit (Watanabe et al., 1995) . Further studies in Kaunia are required to establish whether all of its species follow the chromosome number patterns of those analyzed up to the present.
Several basic chromosome numbers have been reported for Eupatorieae, ranging between x 5 4 and x 5 26, although the most frequent are x 5 10 and x 5 17 (Watanabe et al., 1995) . This character is apparently diagnostic, and, according to King et al. (1976) , the Eupatorieae might be discussed in terms of cytological groups.
The phylogenetic tree based on chloroplast DNA (cpDNA) restriction fragment length polymorphism (RFLP) data obtained by Ito et al. (2000) shows that genera with high chromosome numbers diverged first, and then the chromosome base number in the tribe Eupatorieae was successively reduced from x 5 17, to x 5 11, to x 5 10. As indicated by Semple and Watanabe (2009) , the evolution of base numbers in Eupatorieae is striking because x2 5 17 is likely both ancestral and derived.
The chromosome counts of Kaunia (x 5 20-26) are unusually high in the tribe, although another genus, Neomirandea R. M. King & H. Rob. (Neomirandeinae) , has similar chromosome numbers (x 5 20-25). The potential origin of the high counts of these two genera was not yet postulated, although, in some subtribes, secondarily derived base numbers occur (Semple & Watanabe, 2009 ). Apparently, only molecular studies involving a thorough sampling of genera from all of the subtribes could fully explain the redundant patterns of karyotype evolution in Eupatorieae.
HABITAT AND GEOGRAPHIC DISTRIBUTION
Kaunia ranges mainly in the Andes from Ecuador to northwestern Argentina and exceptionally extends to Brazil and Paraguay (one species, K. rufescens) ( Fig.  4 ). Its species occur in different environments of subtropical montane forest, especially in its shrubby layer or often as elements of secondary forests (Liberman Cruz & Pedrotti, 2006) . Usually, the species of Kaunia are associated with local humid areas either in forest margins or close to streams, rivers, or groundwater in drier areas (Weberbauer, 1945; Seibert, 1993; Liberman Cruz & Pedrotti, 2006) . Elevation gradient and its changing environmental conditions are crucial in the definition of vegetation types and its constituents in the Andes. For instance, in Argentina and southern Bolivia, subtropical montane forest expands across a large altitudinal gradient from 400 to 2300 m in elevation. However, elevation gradient produces dramatic effects on vegetation types of the subtropical montane forest as, for instance, shifts in species richness, tree height, or tree top surface (Malizia et al., 2006 . The species of Kaunia, although found throughout almost the entire elevational range of subtropical montane forest, apparently prefer environments between 1600 and 2100 m where they are important ecological elements of vegetation associations . Latitudinal gradient is also important in vegetation type definition through the Andean montane forest. This becomes particularly true in some tribes of Compositae because Eupatorieae, which, although distributed throughout the montane forest from Venezuela to Argentina, has its highest diversity of species especially in northern Bolivia (Funk et al., 1995) . As for the tribe, Kaunia has its main diversity in Bolivia decreasing northward and southward in a number of species. Regional environmental factors such as climate also vary along sites in the montane forest and may also be significant for its species composition .
According to a recent SDM study (Viera , Andean forests from Bolivia to Ecuador provide suitable habitats for species such as Kaunia longipetiolata and K. saltensis. However, only K. longipetiolata occupies this whole range. Along this distribution, the Amotape-Huancabamba zone in northern Peru and southern Ecuador, is an area where physical and environmental conditions of the Andes change dramatically (Weigend, 2002) and represents for many species a discontinuity in their distribution. However, K. longipetiolata is found in this area, occurring in secondary forest on the east side of the Andes at 1900 to 2200 m.
The species of Kaunia have an important role in Andean ecosystems. For instance, K. longipetiolata dominates specific vegetation units in the Bolivian Andes near the Peruvian border, called Kaunietum longipetiolatae (Seibert, 1993) , by forming scrublands on the boundaries of alder forests. Kaunia saltensis, in addition, is a sub-dominant species in alder communities and pino del cerro forests (Podocarpus parlatorei Pilg.) (Liberman Cruz & Pedrotti, 2006; Malizia et al., 2012) .
Kaunia rufescens, despite its presence in the Andes, is the only species with an extra-Andean distribution. It is a characteristic species of the Cerrado, Paranense, and Atlantic Forest biogeographic provinces (Cabrera & Willink, 1973) .
Regarding the conservation status of Kaunia species, K. lasiophtahalma, K. rufescens, and K. saltensis were assessed as Least Concern (LC) (Viera , according to IUCN Red List criteria (IUCN, 2012 convex, or exceptionally convex, epaleaceous, areolate, glabrous or subglabrous with a few trichomes. Florets 10 to 40 (to 50) per capitulum, hermaphroditic, fertile, corollas white, whitish lilac, white-pink, or pinkish, tubularfunnelform, tube and limb gradually differentiated, exceptionally tubular, glabrous, sometimes with a few glandular trichomes, limb 5-lobed, lobes deltoid, as long as wide to 1.53 longer than wide, glandular, internally smooth, externally glandular and papillate, especially at apex. Stamens with anther collar distinct, cylindrical (evenly wide throughout), thecae bases obtuse or exceptionally auriculate, apical appendage ovate, apex acute, subacute, or obtuse. Style evenly wide throughout, base not swollen, immersed in a lobulate, glabrous nectary; style branches nearly half as long as style, linear, apex rounded to subobtuse, sterile appendage papillate on both sides, most of the species with scarce glandular trichomes on inner surface of style branch. Cypselae blackish, obovatefusiform or obovate-cylindrical, 5-ribbed, symmetric or subsymmetric, stipitate or substipitate, glandular, usually sericeous with twin hairs on ribs and at cypsela base, exceptionally glabrous; carpopodium commonly distinct, cylindrical or stopper-shaped, cells subquadrangulate or oblong, thin-or thick-walled. Pappus white or pinkish in live specimens, of 1 series of setae, setae persistent, unequal in length, barbellate, connate in a basal ring, with setae equally wide throughout or widened at apex. Pollen grains subtriangular, 16-26 mm in diam., exine echinate.
In this treatment 10 species of Kaunia are recognized (Appendix 1).
Distribution and habitat. Kaunia is found in Argentina, Bolivia, Brazil, Ecuador, Paraguay, and Peru, mostly in different environments of subtropical Andean forest, especially in shrubby layers or secondary forests.
Etymology. The name honors Edward Kaun, who greatly aided in proofreading the treatment of the tribe Eupatorieae by King and Robinson (1980) . Edward Kaun was a retired government worker who had worked for years as a proofreader for the Government Printing Office. Shrubs or small trees up to 2.5 m tall. Stems branched, cylindrical to subcylindrical, young stems pubescent to subglabrous, old stems glabrous, leafy up to capitulescence, internodes 2-10 cm. Leaves persistent, petiolate, petiole 0.5-2.5 cm, pubescent to subglabrous, blades ovate-rhombic or ovate-lanceolate, 1.5-9.5 3 1-5.4 cm, base symmetric, cuneate to cuneate-rounded, apex acuminate, glabrous or subglabrous and glandular on both surfaces, margins entire, barely serrate, teeth small and similar in size and shape, or coarsely serrate and different in size and shape, 0.5-4 3 1-6 mm, venation acrodromous, suprabasal, imperfect with 1 pair of secondary veins strongly developed, borne 1-10(-13) mm from blade base. Capitulescence cymoid (?) or thyrsoid, congested, leafy, on pubescent first-order stems. Capitula 100 to more than 500, pedunculate, peduncles 1-10 mm, pubescent, bracteoles 1 to 3, opposite or alternate, 1.5-2 3 ca. 0.5 mm. Involucre 3-4 mm high, phyllaries 12 to 17, arranged in 2 series, pubescent and glandular; outer phyllaries obovate, 2-3.2 3 0.5-1 mm, apex subacute; inner phyllaries oblong-obovate, 2.5-4 3 0.6-1 mm, apex obtuse or acute. Receptacle flat to slightly convex, subglabrous or glabrous. Florets 21 to 30, corollas white, tubular-funnelform, 4-5.5 mm, tube glabrous, eglandular, lobes 0.5-0.9 3 ca. 0.5 mm; stamens with anther collar 0.3-0.5 3 ca. 0.1 mm, anthers 1.5-2 3 ca. 0.4 mm, theca bases obtuse, apical appendage 0.2-0.4 3 0.3-0.4 mm, subacute; style 7-9.8 mm, style branches 3-4.7 mm, internally with glandular trichomes between stigmatic lines and sterile appendage. Cypselae obovatefusiform to obovate-cylindrical, 2-2.8 mm, subsymmetric, substipitate, glandular, sericeous on ribs and at cypsela base, carpopodium distinct, stopper-shaped. Pappus white in live specimens, of 22 to 31 setae, setae 2.5-4.5 mm, connate in a basal ring of 5 to 10 rows of cells.
Phenology. Kaunia camataquiensis flowers from March to July with fruiting synflorescences present concurrently with the flowers.
Distribution. Kaunia camataquiensis is endemic to southern Bolivia (Chuquisaca, Cochabamba, Potosí, western Santa Cruz, and Tarija) (Valenzuela Celis, 1993; Jørgensen et al., 2010) (Fig. 7A ).
Ecology and habitat. Kaunia camataquiensis is found in the Chiquitano semideciduous forest, Yungas, and dry valleys, between 500 and 2500 m in elevation (Valenzuela Celis, 1993).
Etymology. The name "camataquiensis" refers to the type locality, Camataqui (Tarija, Bolivia).
Nomenclatural notes. Hieronymus's name is based on the locality Camataqui; however, the new combination was Kaunia camataguiensis by King and Robinson (1980) . The type specimens belonging to Eupatorium grossidentatum and E. camataquiense are easily differentiated by their leaf features, especially leaf blade margins (entire in Kaunia camataquiensis and coarsely serrate in K. grossidentata). Although when the genus Kaunia was created (1980) , both species were regarded The study of the type specimens together with other additional material allowed us to identify intermediate states and a gradient of leaf features between those of K. camataquiensis Hieron. and K. grossidentata. Also, during field observations, we found leaf features of both species in the same specimen. All of this information supports the synonymy of K. camataquiensis and K. grossidentata as proposed by Jørgensen et al. (2010) and the difference of leaf features shown in the type specimens as the extremes of a continuous variability.
The specimens of Eupatorium camataquiense and E. grossidentatum, as well as those of E. ignoratum include, most of the time, only a small part of an otherwise much larger branch. Indeed, the only available leaves of many specimens are just those of the leafy capitulescences instead of those of the vegetative parts of the plants. On the other hand, we found the identity of E. ignoratum as doubtful, and the differences of this species with E. camataquiense and E. grossidentatum as obscure. The situation described above, i.e., most specimens including only small flowering branches that are part of a much larger branch and a compound capitulescence, is also similar for collections identified as E. ignoratum, including the type material. For instance, the specimen Steinbach 8618 at GH, which was determined by B. L. Robinson compatible with those of E. grossidentatum. In addition, by comparing the flowering branches of these three species, which is the only material available, we did not find clear differences among them. Hieronymus indicated in the protologue that E. ignoratum is different from E. camataquiensis by its higher number of florets per capitulum (40 to 50 in E. ignoratum and 22 to 28 in E. camataquiense). Indeed, he annotated the number of florets on the sheet of the type specimen at B (now destroyed). However, in the sheet at B there were two small branches and Hieronymus annotated different ranges of floret numbers for each branch (35 to 38 florets for one branch and 43 to 45 for the other branch). This demonstrates that even the branches mounted on the same sheet were variable in number of florets. With all of the above evidence, we place the three names under synonymy. These three names were proposed in the same work of Hieronymus (1908) . Following our previous criterion (Viera Barreto & Sancho, 2014) , K. camataquiensis is the correct name of the species. Shrubs 1-2 m tall. Stems branched, cylindrical, young and old stems densely pubescent, leafy up to capitulescence, internodes 4-10 cm. Leaves persistent, petiolate, petiole 1-2 cm, pubescent, blades ovate-elliptic and elliptic, 4-12 3 2.6-6 cm, base symmetric, cuneaterounded, apex acute or acuminate, shortly hirsute adaxially and densely pubescent and glandular abaxially, margins undulate or serrate, teeth 0.5-2 3 0.5-3 mm, similar in shape and general size, venation pinnate eucamptodromous, first pair of secondary veins borne 2-4 mm from blade base. Capitulescence cymoid, glomerate, with reduced leaves, sometimes somewhat thyrsoid and leafy, on pubescent first-order stems. Capitula more than 200, pedunculate, peduncles 2-10 mm, pubescent, bracteoles 1 to 3, opposite or alternate, 1-2 3 ca. 0.5 mm. Involucre 3-5 mm high, phyllaries 16 to 24, arranged in 2 or 3 series, ovate-lanceolate, apex acute, pubescent and glandular; outer phyllaries 2- 3 Phenology. It has been documented to flower from April to June, and some specimens were found flowering in December and January.
Distribution. Kaunia endyta is native to northern Bolivia (La Paz) and southern Peru (Brako & Zarucchi, 1993; Jørgensen et al., 2010) (Fig. 7B ).
Etymology. Benjamin L. Robinson did not indicate why he chose this epithet for this taxon. The words endytum or enchytum have a Greek origin and refer to a kind of cake.
Ecology and habitat. This species is characteristic of the lowlands and Andes of Bolivia in humid forests, Yungas, and dry valleys, between 500 and 1500 m in elevation . This species has also been found in the montane forest of the Madidi region, at the same elevational range (Jørgensen et al., 2005) . In Peru, it is found in Puno between 1000 and 2000 m in elevation (Brako & Zarucchi, 1993) . It has also been located in the Sandia Valley, between 1500 and 2000 m in elevation (Weberbauer, 1945) .
Observations. In the preliminary list of vascular plants of Bolivia, Hind (2011) indicates that this species was found in Brazil and Peru by Koster (1945) ; however, we were not able to confirm this species in Brazil. King and Robinson (1987) have seen this species only in Peru, but it was also found in Bolivia.
After studying the type material and additional specimens, we support the inclusion of fragm.!, GH-00007658 fragm.!). Figure 9 .
Shrubs up to 4 m tall. Stems branched, cylindrical, young and old stems subglabrous, leafy up to capitulescence, internodes 3-6.5 cm. Leaves persistent, petiolate, petiole 1.5-3 cm, glabrous, blades ovate-elliptic and ovate, 5-12 3 2.6-6 cm, base symmetric, cuneaterounded, apex acuminate, glabrous adaxially and glabrous or subglabrous, with some trichomes at vein bifurcation point, abaxially, eglandular on both surfaces, margins undulate and serrulate, teeth 0.5-1.5 3 1-3 mm, similar in shape and size, venation acrodromous, suprabasal, imperfect with 1 or 2 pairs of secondary veins strongly developed, borne 5 mm from blade base. Capitulescence cymoid, congested, leafy, on subglabrous first-order stems. Capitula more than 200, pedunculate, peduncles 5-10 mm, subglabrous, bracteoles 1 to 4, opposite or alternate, ca. 1 3 0.5 mm. Involucre 3-4 mm high, phyllaries 13 to 17, arranged in 2 series, ovate-lanceolate, glandular; outer phyllaries ca. 2.5 3 0.6 mm, subacute, subglabrous or slightly pubescent on sides, inner phyllaries ca. 3 3 1 mm, acute, glabrous. Receptacle flat to slightly convex, glabrous. Florets 23 to 30, corollas white, tubularfunnelform, 4-5 mm, tube glabrous and eglandular, lobes 0.7-0.8 3 ca. 0.5 mm, pinkish in live specimens; stamens with anther collar ca. 0.5 3 0.1 mm, anthers 1.5-1.8 3 ca. 0.4 mm, theca bases obtuse, apical appendage 0.2-0.3 3 ca. 0.2 mm, obtuse to subacute; style 9-9.2 mm, style branches 4.5-5.2 mm, internally with glandular trichomes between stigmatic lines. Cypselae obovate-cylindrical, 2-2.3 mm, subsymmetric, stipitate, glandular, sericeous on ribs and at cypsela base, carpopodium distinct, stoppershaped. Pappus of 20 to 21 setae, setae 2.4-3.9 mm, connate in basal ring of 15 to 25 rows of cells.
Phenology. Kaunia eucosmoides has been documented to flower in April.
Distribution. Kaunia eucosmoides is endemic to Peru (Ayacucho) (Brako & Zarucchi, 1993) (Fig. 7C ).
Etymology. The name "eucosmoides" refers to its resemblance to the Bolivian species Eupatorium eucosmum B. L. Rob., which currently is regarded as a synonym of Kaunia saltensis. In the protologue the author indicates that K. eucosmoides (as E. eucosmoides) differs from E. eucosmum by its sharply toothed leaves, shorter and broader phyllaries, and fewer-flowered capitula.
Nomenclatural notes. The type specimen at GH herbarium (barcode GH-00007658) was mounted on the same sheet with the specimen C. Gay 344 (barcode GH-00257045).
Observations. The original author indicates in the protologue that the type specimen at P belongs to Alexander Mathews's collections from Peru. These collections were given or sold, in part, to Gaudichaud during his visit to Peru in 1836-1837.
This species is included in the Red Book of Endemic Plants of Peru (Beltrán et al., 2006) , and it has been assigned to the Data Deficient (DD) category due to the poor knowledge and few collections of this species.
Shrubs or small trees up to 6 m tall. Stems branched, cylindrical, young and adult stems glabrous or subglabrous, leafy up to capitulescence, internodes 2-5 cm. Leaves persistent, petiolate, petiole 1.5-3 cm, subglabrous, blades ovate or ovate-elliptic, 7.5-14.5 3 3-8 cm, base symmetric, cuneate, rounded, or truncate, apex acute, glabrous adaxially, pubescent abaxially, with T-shaped trichomes, glandular on both surfaces, margins entire or slightly serrate, teeth 1-3 3 3-10 mm, different in shape and size, venation pinnate eucamptodromous, first pair of secondary veins borne 6-10 mm from blade base. Capitulescence cymoid, congested, with reduced leaves, on pubescent first-order stems. Capitula usually less than 100, pedunculate, peduncles 5-13 mm, pubescent or subglabrous, bracteoles 1 or 2, alternate, 1-2 3 ca. 0.5 mm. Involucre ca. 4.5 mm high, phyllaries 15 to 24, arranged in 2 series, ovatelanceolate, acute, pubescent and glandular; outer phyllaries 3-3.6 3 1-1.4 mm, inner phyllaries 3.5-4.2 3 0.6-0.9 mm. Receptacle flat to slightly convex, glabrous or subglabrous. Florets 30 to 40, corollas pinkish, tubular-funnelform, 4-4.5 mm, tube glabrous, eglandular or barely glandular (with 1 to 3 glandular trichomes on tube), lobes ca. 0.5 3 0.5 mm; stamens with anther collar ca. 0.5 3 0.1 mm, anthers 1.1-1.3 3 ca. 0.4 mm, theca bases auriculate, apical appendage 0.2-0.3 3 ca. 0.3 mm, obtuse or exceptionally subacute; style 6.5-8.5 mm, style branches 3-4.5 mm, internally without glandular trichomes. Cypselae 2.1-2.5 mm, obovate-cylindrical, subsymmetric, stipitate, glandular, glabrous, carpopodium distinct, stopper-shaped. Pappus of 20 to 26 setae, setae 1.8-3.8 mm, connate in a basal ring of 5 and 10 rows of cells.
Phenology. Kaunia gynoxymorpha flowers from May to September with fruiting synflorescences present concurrently with the flowers.
Distribution. Kaunia gynoxymorpha is endemic to central-northern Bolivia (La Paz, Santa Cruz) (Valenzuela Celis, 1993; Jørgensen et al., 2010) (Fig. 7D ).
Ecology and habitat. Kaunia gynoxymorpha is a component of the high montane forest, Tucumano-Boliviano rainforest, Yungas, and dry valleys, between 1000 and 3000 m in elevation (Valenzuela Celis, 1993; Jørgensen et al., 2010) .
Etymology. The epithet "gynoxymorpha" refers to Rusby's Eupatorium gynoxioides.
Common name. Paichané (Florida, Bolivia) .
Nomenclatural notes. After consulting and obtaining permission from the original author, Benjamin L. Robinson (1920a) created a replacement name (Eupatorium gynoxymorphum) for Rusby's E. gynoxioides, on the basis of the name similarity with that of Weddell, E. gynoxoides. Both names differed by only one letter, which could lead to confusion. Robinson explicitly ascribed his new name to Rusby.
The type specimens (holotype and isotype) deposited in NY herbarium have two barcodes on each sheet. Both numbers are indicated in the synonymy list. The labels of the type collections indicate "Coripati" instead of "Coripata."
Observation. As indicated in the key to species, this is the only species of Kaunia having T-shaped trichomes on the leaves. Figure 11 .
Shrubs 2-3 m tall. Stems branched, subcylindrical, subglabrous, leafy up to capitulescence, internodes 3-4.5 cm. Leaves persistent, petiolate, petiole 2.5-5.5 cm, blades ovate, 5-9 3 3.5-6 cm, base sometimes slightly asymmetrical, subcordate or rounded, apex shortly acuminate or obtuse, glabrous on both surfaces, margins crenateserrate or roughly serrate, teeth similar in size and shape, 2-3 3 5-7 mm, venation acrodromous, suprabasal, imperfect with 2 pairs of secondary veins strongly developed, borne ca. 2 mm from blade base. Capitulescence cymoid, congested, with reduced leaves, on first-order stems. Capitula more than 100, short-pedunculate. Involucre with ca. 17 phyllaries, arranged in ca. 3 series, Phenology. Kaunia hosanensis has been documented to flower in August.
Distribution. Kaunia hosanensis is known from only Bolivia (western Santa Cruz) (Fig. 7E ).
Ecology and habitat. Kaunia hosanensis is found in dry valleys between 1000 and 1500 m .
Etymology. The name "hosanensis" refers to Mount Hosana, the place where the type specimen was collected.
Nomenclatural note. The holotype at B was not found (Dr. Robert Vogt, Curator of the Herbarium B, pers. comm.). The original isotype at GH includes a small fragment and an image of the specimen originally housed at B. This material at GH is chosen as the lectotype.
Observation. This species is known from only the type collection. Because no specimens other than the type material were collected, the above description is based on the image of the type at GH (small fragment) and the original description. This species is cited in updated floristic treatments, but it was never collected again after the original gathering. With the available information, it is difficult to accurately establish its status, so we prefer to continue treating it as an accepted species.
6. Kaunia lasiophthalma (Griseb.) R. M. King & H. Rob., Phytologia 47: 259. 1980 Shrubs or small trees up to 5 m tall. Stems branched, cylindrical, sometimes profusely branched from base, young stems short-pubescent, old stems glabrous, leafy up to capitulescence, internodes 1.7-7.5 cm. Leaves persistent, petiolate, petiole 1-8 cm, glabrous or subglabrous, blades ovate-deltoid or ovate, 3.5-17 3 2-10.5 cm, base symmetric, cuneate or cuneate-rounded, apex acute or acuminate, glabrous and eglandular adaxially, pubescent on veins, subglabrous among veins and glandular abaxially, margins serrate, teeth 1-3 3 1.5-6 mm, similar in shape and size, venation acrodromous, suprabasal, imperfect with 1 or 2 pairs of secondary veins strongly developed, borne 2-11 mm from blade base. Capitulescence thyrsoid, congested, leafy, on tomentulose first-and second-order stems, giving together an apparently larger capitulescence. Capitula more than 500, pedunculate, peduncles 3-10 mm, pubescent, bracteoles 1 to 4, opposite or alternate, 1-2 3 0.1-0.3 mm. Involucre 3-5 mm high, phyllaries 12 to 29, arranged in 2 or 3 series, green, commonly with purple tips in live specimens, acute to subacute, pubescent and glandular; outer phyllaries ovate, 1.4-3.2 3 0.5-1.5 mm, middle phyllaries (if present) ovate-oblong, 2.2-3.5 3 0.7-1 mm, inner phyllaries obovate-oblong, 3.5-4.5 3 0.6-1 mm. Receptacle flat to slightly convex, glabrous. Florets 13 to 35, corollas white or pinkish, tubular-funnelform, 3.5-5.4 mm, tube glabrous, without or exceptionally with 2 or 3 glandular trichomes, lobes 0.4-0.8 3 0.4-0.6 mm; stamens with anther collar 0.3-0.4 3 ca. 0.1 mm, anthers 1.4-2 3 ca. 0.4 mm, theca bases obtuse, apical appendage 0.2-0.3 3 0.3-0.4 mm, subacute; style 5.5-9.5 mm, style branches 3.2-6.5 mm, internally with glandular trichomes between stigmatic lines. Cypselae obovate-cylindrical, 1.6-3.6 mm, symmetric, stipitate, glandular, glabrous, carpopodium distinct, stopper-shaped. Pappus pinkish in live specimens, of 15 to 33 setae, setae 2.5-5 mm, connate in basal ring of 5 to 10 rows of cells.
Phenology. Kaunia lasiophthalma flowers from May to September with fruiting synflorescences present concurrently with flowers in Argentina, and flowers from December to February in Bolivia (Valenzuela Celis, 1993) .
Distribution. Kaunia lasiophthalma is found in northwestern Argentina (Catamarca, Jujuy, La Rioja, Salta, Tucuman) and southern and central Bolivia (Cochabamba, La Paz, Santa Cruz, Tarija) (Fig. 7F ).
Ecology and habitat. Kaunia lasiophthalma is a characteristic element of the Yungas biogeographic province (Cabrera, 1978) , found mainly between 900 and 1600 m Malizia et al., 2012) . In Catamarca it is found below the "laurel" (Ocotea porphyria (Griseb.) van der Werff) forest at ca. 1100 m in elevation (Cabrera & Freire, 1997) . This species is also found in scrubs, gallery forests, and edges of montane prairies (Novara, 2009 ). In Argentina this species was assigned to the Least Concern (LC) category by Viera , according to IUCN Red List criteria (IUCN, 2012). Etymology. The epithet comes from the Greek lasios and ophthalmos, probably due to the woolly buds sometimes present on the stems.
Common names. Malvón, cutu cutu, tuwi tuwi (Bolivia) (Muñóz Rodriguez, 2001; Novara, 2009 ).
Uses. The wood has been used as combustible material, although it is of poor quality (Novara, 2009) . This species has been used in agroforestry systems in the Bolivian altiplano (Muñóz Rodríguez, 2001 Shrubs or small trees up to 6 m tall. Stems branched, cylindrical or subangled, young stems pubescent, old stems subglabrous, leafy up to capitulescence, internodes 2-10 cm. Leaves caducous, petiolate, petiole 2-7 cm, pubescent, blades ovate, ovate-lanceolate, or elliptic, 5-20 3 3-11 cm, base symmetric, cuneate or cuneate-rounded, apex acuminate or acute, subglabrous and slightly glandular adaxially, pubescent and glandular abaxially, margins entire, serrulate, or serrate, teeth 0.5-4 3 0.5-6 mm, similar in shape and size, venation acrodromous, suprabasal, imperfect with 1 or 2 pairs of secondary veins strongly developed, borne 3-10 mm from blade base. Capitulescence thyrsoid, congested, leafy, on pubescent first-and second-order stems, giving together an apparently larger capitulescence. Capitula more than 500, pedunculate, peduncles 2-9 mm, pubescent, bracteoles 1 to 4, opposite or alternate, 1.5-2 3 ca. 0.5 mm. Involucre 3-7 mm high, phyllaries 14 to 20, arranged in 2 or 3 series, acute, pubescent and glandular; outer phyllaries oblong, 1.5-3 3 0.5-1 mm, middle phyllaries (if present) oblong or ovate, 2.5-5.4 3 0.7-1.4 mm, inner phyllaries lanceolate, 2.9-5.6 3 0.5-1 mm. Receptacle flat to slightly convex, subglabrous. Florets 14 to 28, corollas whitish lilac, tubular-funnelform, 3.9-5.5 mm, tube glabrous, eglandular, lobes 0.5-0.8 3 0.4-0.7 mm; stamens with anther collar 0.2-0.5 3 ca. 0.1 mm, anthers 1.2-2 3 ca. 0.4 mm, theca bases obtuse, apical appendage 0.2-0.3 3 0.3-0.4 mm, acute to subobtuse; style 5.5-9.5 mm, style branches 3.5-5 mm, internally with glandular trichomes between stigmatic lines and sterile appendage. Cypselae 1.8-2.5 mm, obovate-cylindrical, symmetric to subsymmetric, substipitate, glandular, glabrous or subglabrous with a few (1 to 10) twin hairs on ribs and at cypsela base, carpopodium slightly distinct, cylindrical. Pappus pinkish in live specimens, of 23 to 31 setae, setae 1.8-4.5 mm, connate in a basal ring of 5 to 10 rows of cells.
Phenology. Kaunia longipetiolata flowers from July to December.
Distribution. Kaunia longipetiolata is found from central-northern Bolivia (Cochabamba, La Paz, Santa Cruz) (Valenzuela Celis, 1993 , Peru (Cajamarca, Cuzco, Piura) (Brako & Zarucchi, 1993) , and southern Ecuador (Loja) (Jørgensen & León-Yáñez, 1999) (Fig. 14A ).
Ecology and habitat. It is found in a wide variety of environments such as scrubs (Valenzuela Celis, 1993), Tucumano-Boliviano forest (Hurtado Ulloa & Moraes, 2010) , deciduous forest of dry valleys, and Yungas, crop fields, roadsides, and riversides, between 1000 and 4000 m in elevation . According to Antezana and Navarro (2002) , Kaunia longipetiolata has a wide Andean distribution and occurs in different bioclimatic zones such as sub-humid, pluviseasonal, and mesotropical to dry and xeric. This species has caducous leaves, which is an exception in Kaunia.
Etymology. The epithet ("longipetiolata") probably refers to the relatively long petioles.
Common names. Lap'a lap'a (Vallegrande, Bolivia) (Hurtado Ulloa & Moraes, 2010) .
Uses. In some communities, for instance in Loma Larga (Vallegrande, Bolivia) , the woody stems are used as combustible materials (Hurtado Ulloa & Moraes, 2010) .
Nomenclatural notes. Due to some confusing issues about the type material of Eupatorium longipetiolatum, Viera Barreto and Sancho (2014) designated as lectotype the specimen Bang 867 (NY-00169096) because it is well preserved and complete, and probably it is the very one that the author indicated in the protologue. Together with the fragment of the lectotype of E. uber at GH there is a picture of a specimen once housed at B. The type specimen at GH herbarium (barcode GH-00007783) was mounted on the same sheet with the specimen R. S. Williams 2408 (barcode GH-00257080).
Observation. While carrying out this revision, the inclusion of Kaunia arbuscularis and K. uber under the synonymy of K. longipetiolata was confirmed through different approaches. The morphological study allowed detecting the similarity of the three species, which, together with the other three species were included in a species complex by Viera . The morphological study of type and additional specimens led us to the conclusion that these three species are part of a morphological continuum, without gaps between them, justifying keeping them as distinct entities. The statistical analysis showed overlapping of the specimens of these three species, supporting the same conclusion of the morphological study. All of this evidence together with that derived from SDM and climatic spaces (Viera supports the inclusion of K. arbuscularis and K. uber under the synonymy of K. longipetiolata as suggested earlier (Robinson & Holmes, 2008) . Shrubs 0.3-3 m tall. Stems branched, cylindrical, young and old stems pubescent, leafy up to capitulescence, internodes 0.3-1.5(-2) cm. Leaves persistent, sessile or subsessile, petiole (if present) up to 2 mm, pubescent, blades ovate-elliptic, 1-2.2 3 0.4-1 cm, base symmetric, cuneate or cuneate-rounded, apex acute, glabrous and eglandular adaxially, pubescent and glandular abaxially, margins serrulate, teeth 0.5-2 3 1.5-4 mm, similar in shape and size, venation acrodromous, suprabasal, imperfect with 1 pair of secondary veins strongly developed, borne 1-2 mm from blade base. Capitulescence cymoid, glomerate, subaphyllous, on pubescent first-order stems. Capitula 20 to 50, pedunculate, peduncles 4-12 mm, pubescent or subglabrous, bracteoles 2 to 8, opposite or alternate, 1-2 3 ca. 0.5 mm. Involucre 5-6 mm high, phyllaries 13 to 17, arranged in 2 or 3 series, pubescent and glandular; outer phyllaries ovate, 2.4-3 3 1-1.3 mm, subacute, middle phyllaries (if present) obovate-oblong or widely obovate-oblong, 3.6-4.7 3 1.5-1.7 mm, subacute, inner phyllaries obovate-oblong, 3.7-4.4 3 1-1.6 mm, obtuse. Receptacle flat to slightly convex, glabrous. Florets 10 to 16, corollas white, pinkish toward throat and lobes, tubular-funnelform, 3.5-4.5 mm, tube glabrous, eglandular, lobes 0.3-0.6 3 0.3-0.7 mm; stamens with anther collar 0.25-0.3 3 ca. 0.1 mm, anthers 1.5-1.7 3 ca. 0.4 mm, apical appendage ca. 0.3 3 0.3 mm, subacute, theca bases obtuse; style 7-7.5 mm, style branches 3.5-3.8 mm, internally with glandular trichomes between stigmatic lines. Cypselae ca. 2.5 mm, obovate-cylindrical, subsymmetric, substipitate, glandular, glabrous, carpopodium distinct, stopper-shaped. Pappus of 27 to 29 setae, setae 2.2-5 mm, connate in a basal ring of 5 to 10 rows of cells.
Etymology. The name honors Abelardo Pachano, born in Ecuador, who collaborated with Joseph Nelson Rose (1862 Rose ( -1928 in his expedition to South America.
Phenology. Kaunia pachanoi flowers from July to September, and some specimens have been found flowering in January and February.
Distribution. Kaunia pachanoi is endemic to Ecuador (Azuay, Cañar) ( Fig. 14B ).
Ecology and habitat. Kaunia pachanoi is found from the high Andean forest to the dry páramo, between 2000 and 3500 m (Jørgensen & León-Yáñez, 1999) .
Observation. This species is included in the IUCN Red List of Threatened Species (IUCN, 2012) . It was assigned the category Endangered (EN) B1ab (iii) by Montúfar and Pitman (2003) . These authors point out habitat loss as the main threat to this species. Shrubs 1.5-4 m tall. Stems branched, cylindrical, young stems short-pubescent, old stems glabrous, leafy up to capitulescence, internodes 3-8 cm. Leaves persistent, petiolate, petiole 2-6 cm, pubescent, blades usually ovate, less commonly ovate-rhombic, 7-21 3 5-15 cm, base symmetric, rounded or cuneaterounded, apex acuminate or acute, glabrous or subglabrous on veins adaxially, pubescent abaxially, glandular on both surfaces, margins crenate or serrate, teeth 1-3 3 1-7 mm, usually similar in shape and size, venation acrodromous, suprabasal, imperfect with 1 or 2 pairs of secondary veins strongly developed, borne 2-11 mm from blade base. Capitulescence thyrsoid, congested, leafy, on pubescent first-order stems. Capitula 200 to 400, pedunculate, peduncles 3-11 mm, pubescent, bracteoles 1 to 3, opposite or alternate, 1-2.5 3 0.1-0.3 mm. Involucre 3-4 mm high, phyllaries 17 to 26, arranged in 2 or 3 series, subacute, pubescent and glandular; outer phyllaries narrowly ovate, 1.8-3.7 3 0.8-1 mm, middle phyllaries (if present) narrowly ovate to oblong, 2.8-4.2 3 0.8-1 mm, inner phyllaries obovate-oblong, 3.6-4.5 3 0.6-1 mm. Receptacle usually slightly convex, less commonly convex, glabrous. Florets 20 to 38, corollas white or pinkish, tubular-funnelform, 3.9-5.2 mm, tube glabrous, subglandular with 2 or 3 glandular trichomes, lobes 0.4-0.8 3 0.5-0.7 mm; stamens with anther collar 0.3-0.4 3 ca. 0.1 mm, anthers 1-1.6 3 ca. 0.4 mm, theca bases obtuse, apical appendage 0.2-0.3 3 0.3-0.4 mm, acute or subacute; style 5.5-9.5 mm, style branches 3.2-5.5 mm, internally with glandular trichomes between stigmatic lines and sterile appendage. Cypselae obovate-cylindrical, 1.7-3.5 mm, subsymmetric, stipitate, glandular, slightly sericeous on ribs and at cypsela base, carpopodium slightly distinct, cylindrical. Pappus of 16 to 28 setae, setae 2.5-4 mm, connate in basal ring of 5 to 10 rows of cells.
Phenology. Kaunia rufescens flowers from August to September in Argentina (Vega & Dematteis, 2008) and Bolivia, from April to July in Brazil (Cabrera & Klein, 1989) , and from June to July in Paraguay (Cabrera, 1996) .
Distribution. Kaunia rufescens is found in northeastern Argentina (Misiones), southern Bolivia (Cochabamba), southern Brazil (Mato Grosso do Sul, Minas Gerais, Paraná, Rio de Janeiro, Rio Grande do Sul, Santa Catarina, São Paulo) (Viera Barreto & Grossi, 2016) , and central and eastern Paraguay (Concepción, Guairá) ( Fig. 14C ).
Ecology and habitat. This species is a characteristic element of the Cerrado and Atlantic Forest phytogeographic provinces (Viera Barreto & Grossi, 2016) . It is heliophilous and not very specific as to soil requirements. In Santa Catarina it is rarely found, occurring in capoeiras and on forest margins between 350 and 700 m (Cabrera & Klein, 1989) . In Argentina and Paraguay it occurs in the subtropical forest of the Paranense phytogeographic province (Cabrera, 1996; Vega & Dematteis, 2008) . In Bolivia it is found in Cochabamba dry valleys Viera Barreto, pers. obs.) and other more humid areas (Paracti). Viera assigned this species the Least Concern (LC) category according to IUCN Red List criteria (IUCN, 2012) , and considered its general distribution in Argentina, Bolivia, Brazil, and Paraguay. However, in Argentina only a few populations of this species were noted and some of them were not found again (Viera Barreto, pers. obs.).
Etymology. The plants have reddish pubescent young stems, which become glabrous at maturity. The epithet rufescens derives from the Latin word rufus, which refers to the ferruginous (rusty, reddish colored) pubescence of young stems and leaves.
Common names. Mangerona (Cabrera & Vittet, 1961) , eupatório, mangerona-brava (Cabrera & Klein, 1989 ; Flora Digital do Rio Grande do Sul e de Santa Catarina; ,http://www.ufrgs.br/fitoecologia/florars/index. php?pag5apresenta.php.), mata-campo (Inventario Florestal Continuo do Rio Grande do Sul, ,http://coralx. ufsm.br/ifcrs/frame.htm.).
Uses. Kaunia rufescens is used for medicinal purposes. In Rio Grande do Sul, Brazil, it is used for chronic cough, bronchitis, flu, expelling kidney stones, skin and uterine diseases, body aches, "amarelao," and blood clotting (Inventario Florestal Continuo de Rio Grande do Sul, ,http://coralx.ufsm.br/ifcrs/frame.htm.). Shrubs up 4 m tall. Stems branched, cylindrical, young stems short-pubescent, old stems glabrous, leafy up to capitulescence, internodes 2-5.5 cm. Leaves persistent, petiolate, petiole 1-4 cm, glabrous, blades ovate or ovate-lanceolate, 4-10 3 2.5-6.5 cm, base sometimes slightly asymmetrical, rounded, cuneaterounded, or truncate-rounded, apex acuminate or acute, glabrous and eglandular on both surfaces, margins serrate, teeth 0.5-3 3 1.4-6 mm, similar in shape and size, venation acrodromous, basal, imperfect with 
